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Abstract 


A survey of intestinal helminths from 1, 366 post-mortem cases and 25, 707 stool samples. 
of clinical specimens in a general hospital in Hong Kong was conducted from May 1950 
through April 1968. The results showed that Trichuris trichiura, Glonorchis sinensis and Ascaris 
lumbricoides were the helminths commonly encountered. The prevalence of the infections. 
was in the age group between 16-35. Comparing with records produced by other workers, 
the prevalence of clonorchiasis has not changed in the course of time. This is attributed 
to the habit of eating raw fish or undercooked fish imported from the endemic areas by 
the local people. On the other hand, infection with the soil transmitted nematodes was. 
significantly decreased. Improvement of sanitation and urbanization of the rural community 
in recent year due to industrial developments contribute to the decrease. A rare case of 
Ancylostoma caninum infection in man was found. Egg count to assess the degree of 


infection with Clonorchis was also reported. 


Introduction 
Reports of human infection with intestinal removed during post-mortem of cases at the- 
helminths in Hong Kong have appeared spo- Queen Mary Hospital. The results were. 
radically in the literature ( Chen, 19441; compared with the findings obtained from. 
Hellman, 1965 525, Study of intestinal hel- laboratory examinations of fecal specimens of 
minths from post-mortem cases has, however, patients of the same hospital at a later period. 
not been attempted in this colony. This paper when this department took over routine para- 


reports the findings from dissected intestines sitological examination for that hospital. The 


Special Contributon, 

1, Present address: National Center for Primate Biology, University of California, Davis, Cali- 
fornia, 95616, U.S.A, 

2. Present address: 1480 Galveston Street, Los Angeles 26, California, 90026, U.S.A. 
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investigation extended from May 1950 to 
April 1968, and was divided into two parts. 
Part I presents the post-mortem findings of 
helminths from the intestines of necropsy 
cases performed during the period of April 


1950 to May 1959 and Part II reports the 
results of laboratory examination of stools 
from May 1959 to April 1968. A total of 
1,366 intestines were examined and 25, 707 
fecal specimens were studied. 


Materials and Methods 


Post-mortem examination. In each case the 
entire length of the intestinal tract from the 
duodenum to the rectum was taken out and 
slit open with a pair blunt scissors. The in- 
testinal contents were washed with running 
tap-water through a coarse flour sieve into a 
finer one. The mucosa was then scraped 
with a pair of forceps into another set of 
Sieves and the washing was repeated. Adult 
and immature worms could be recovered from 
the coarser sieve; whereas smaller worms 
such as male Enterobius vermicularis or female 
Strongyloides stercoralis required detailed exami- 
nation. This was done by rinsing the contents 
of the finer sieve into a wide-mouth bottle. 
After a few hours of sedimentation, the sedi- 
ment was then poured into a watch-glass 
about 3-5 ml at a time and examined 
thoroughly under the binocular dissecting 
microscope. Small worms were picked up 


taken from the rectal regions for microscopic 
examination of eggs. Two direct smears were 
first examined and if they were negative, 
the acid-ether method( 5 % acetic acid ) was 
employed for concentration. When egg count 
for Clonorchis was required, the Stoll-Hauseer’s 
technique was adopted. The data presented 
were those of an average of two counts. 
Laboratory examination. Fresh stools sub- 
mitted from all departments of the hospital 
for routine examination of parasites were 
examined in the same way as for rectal con- 
tents described above. The infection with 
Taenia was recognised in general by exami- 
nation of the gravid proglottis submitted 
for examination. Strongyloides was identified 
not only by the morphology of its rhabditis- 
form larvae but also by culture of the feces. 
with an equal part of coarse charcoal granules. 
to obtain the filara-form larvae for verifi 


with a very fine pointed pasteur-pippette for cation. 
further identification. Samples of stools were 
Results 


Part I: Post-mortem examination of 
intestines 
All cases were Chinese people who consti- 
tute some 98% of the population of Hong 
Kong. Their occupation covered all walks of 
life and the causes of death had no direct 
relationship with the helminthic infection 
except in a case of Schistosoma japonicum infec- 


tion in which the patient was very cachectic 


and he died of cirrhosis of the liver with the. 
eggs of the worm demonstrated in the feces. 
as well as in the liver sections. 

Altogether 1,366 intestines were examined 
and of these 1,005 (74425) gave positive. 


evidence of one or more helminths. There 
were 453 cases with single infection and 
552 cases with multiple infection. In the 


latter, as many as six kinds of worms viz. 
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Table |. Relation of age group and prevalence of helminthic infection in post-mortem cases 
Age group | Under | 1-15 16-35 | 36-55  , 56 & over | Total 
Number examined | 80 169 343 541 | 233 1366 
ne : 5 126 256 110 497 
Clonorchis sinensis 0 | (3, 0) (36,7) | (47,3) (47. 2) (36, 4) 
; l ; | 9 15 7 7 38 
Fasciolopsis buski 0 (5,3) (4.4 (1.3) — (3, 0) (2.8) 
=- Schistosoma japonicum 0 (0 6) 0 0 (0 5) 
Diphyllobothrium latum 0 g 0 (0 4) (<0 1) 
Ascaris lumbricoides A " "o | a ae 
| (5.0) | (37, 3) (32, 1) (21,6) (17. 6) (24, 5) 
zu | 56 189 224 89 | 558 
Trichuris trichiura | O | (33, 1) (55, 1) (41, 4) : (38, 2) (40, 8) 
pe € | | 46 51 | 62 48 207 
nierobius vermicularis | O i (27, 2) (14, 9) (11, 5) (20, 6) (15, 1) 
Ancylostoma caninum | O 0 0 (0 4) (<0 1) 
| 8 58 34 | 15 115 

a Ancylostoma duodenale | O (4, T) (16, 9) | (6. 3) (6. 4) (8. 4) 
Necatol 9 60 39 10 118 
ecatol americanus | 0 | (5.3) (1, 75) CL. m (4, 3) (8, 6) 

| 
Strongyloides stercoralis | Ü | (1,8) (0 3) | (0 >) 0 (0 D 


Figures in brackets are percentages of infection in each of the age groups. 


C, sinensis, Ascaris lumbricoides, Trichuris trichiura, 
E. vermicularis, Ancylostoma duodenale and Necator 
americanus had been found in one case. The 
prevalence of the individual species of 
helminths and their distribution among the 
age groups of the patients are presented in 
Table 1 and those between the two sexes in 
Table 2. 
this series was a male baby 7 months old, in 


The youngest person infected in 


whom one female Ascaris was found in the 
small intestine. The oldest was a woman of 
84 who was infected with Ascaris and Entero- 
bius, 

Table 1 also indicates that Trichuris was the 
helminth most commonly encountered, follow- 
ed by Clonorchis and Ascaris in the overall 
prevalence of infection. The two cases of S. 
japonicum infection in the record were patients 


who came from the mainland of China in 


Table 2. Prevalence of the common helminths in 
male and female post-mortem cases 
Bor male Female 
(837) (529) 
Number of Number of 
"i Per xd Per 
positive positive 
Clonorchis cases cent cases ARI 
370 44 2 163 30.8 
Fasctolopsis 18 2. 1 20 3.8 
Ascaris 186 22.2 162 30,6 
Trichuris 372 44. 4 237 44 8 
Enterobius 84 10,0 61 11,5 
A. duodenale 84 10. 0 50 9 4 
N. americanus 76 9 1 52 9 8 
| 


1950 and were not indigenous to Hong Kong, 
nor was the case of Diphyllobothrium latum in- 
fection. The latter patient was a retired 


seaman, aged 61, who died of cardiac arrest. 
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Table 3. Distribution and highest worm-load of the common helminths recovered from 
intestine of post-mortem cases 
EE MMC UCCCLAAL—————————Á- —— MÀ €— Mà 
———— ' - 
| | Total no. of Number of positive detection 1n Highest worm- 
Helminths Ne | à 
positive cases* . Se Duo load in a case 
Small intestine | Caecum | Appendix | Colon 
| | | 
Fasciolopsis 38 | 38 | 0 0 | 0 | 22 
Ascaris : 335 335 o | Ü- 3 2. | 15 
Trichuris 558 3 539 | I5... 24 | 94 
Enterobius | 207 | 3 168 15 28 358 
A. duodenale 115 | 112 2 l 1 173 
JN. americanus | 118 117 3 0 0 52 
i | 


* including multiple sites of infection. 


Table 4. 


Ratio of male to female nematodes found in post-mortem cases 


Total no. of 


Ratio of male to female worm 


Nematode Doe Male | | : E 1.42 | Female 

a T mn pep mr sq ss eq m T Xo 
Ascaris | 335 I 63 | 6 45 | — 20 | 2 | 0 0 | 199 
Trichuris | 558 30 © 19 75 |^ 94 6 | 2 o| 0 332 
Enterobius | 207 ! 0 0 1 | 2 | o | 2 2 200 
A. duodenale | 115 | 4 | 2 14 | 23 : E. | 1 | 0 69: 
N. americanus —— 118 || 00 — 10 Qu ge dE GU su] 59 

| | 

Table 5. Clonorchis egg count from stools contents of this man. A male and a female 


Of 356 post-mortem cases 


E uS No. of cases | 7? Cor 
100- 800 66 | 18.5 
500- 1,000 34 | 9 5 

1,000- 2,800 | 7 | 19.9 
2,500- 5, 000 47 ! 13,2 

5, 000- 10, 000 43 | 12,1 
10,000- 25,000 . 38 10,7 
25, 000- 50, 000 14 | 3.9 
50, 000- 100, 000 23 | 6.5 
100, 000-500, 000 . 23 | Bs 
> 500, 000 4 Ld 

Three D. latum were recovered from his 


small intestine. In addition, eggs of Clonorchis 


and Trichuris were found in the intestinal 


adult of A. caninum, a species which rarely 
infects man, were recovered from the small 
intestine of a 70 year old woman, who also 
harboured Ascaris, Trichuris and Enterobius, 
The sites of infection in the intestinal tract. 
of the helminths and the highest worm load. 
found for each of them are tabulated in Table 
3. There was very little deviation from their 
normal sites of infection. The ratio of male. 
and female nematodes was also in accord. 
with the usual observation, i. e. female worms. 
are more frequently found than the male 
worms and this is indicated in Table 4. In 
a small number of instances, only the male 
worms of Ascaris, Trichuris and A. duodenale were. 


found. Male Enterobius were seen in merely 


*Including multiple infection. 
Figures in brackets are percentages of infection. 


Tabie 7. 


Prevalence of helminths in male and 


female patients from fecal examina- 
tion of clinical specimens 


Sex Male Female 
No. examined 13, 876 11, 831 
No. of positive 
: : 4, 414 3,323 
infection (31,8) (32, 3) 
Clonorchis (15.6) (12.05 
Fasciolopsis (0.2) (025 
T. saginata : 5 
(<0, 1) (<0, 1) 
T. solium (<0 T 0 
: 1, 012 1,216 
Ascaris (7. 3) (10, 3) 
Trichuris (6.5) 6) 
Enterobius es | (0:23 
Hookworm (1.5 (1.8) 
: 2 3 
Strong yloides (<0, 1) (<0 1) 


Figures in brackets are percentages 


of infection. 


| 
1966/67! 1967/68 Total 


5036 
1110 
(22,0) 
423 
(8, 4) 


9 
(0. 2) 

3 
(<0, 1) 


7 out of 207 positive cases. 
Since clonorchiasis is very prevalent in 


4542 
| 1068 
| (28. 5) 


500 
(11,0) 


25, 707 
7, 881 
(28. 7) 


3,584 
(13,9) 


81 
(0, 3) 


7 
(<0, 1) 


1 
(<0, 1) 
2,228 
(8,7) 
1, 794 
(7. 0) 


51 
(0. 2) 
486 
(1.9) 


5 
(<0, 1) 
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Table 6. Yearly break down of incidence of helminths in fecal examination of clinical specimens 
Lp LLL E m T M 
Year 1959/60 1960/61 1961/62 | 1962/63 1963/64 | 1964/65 1965/66 
Total ber | 
Mae mined] 12092 | 1928 1437 | 2100 | 3074 | 3980 
Number of 709 690 562 458 934 | 1123 
positive cases (34,7) | (35,8) | (46,4) | (39,1) | (21,8) | (30,4) | (28. 2) 
Clonorchi 362 387 | 269 189 450 562 
pee (17,7) | (20,1) | (28,2) | (18,7) |. (9,0) | (14,6) | (14, 1) 
FP er 8 13 8 10 12 13 8 
dus (0:4y-|' X0: 231. 40:53 | 000,7) | 6.6): || 60:4 09,2) 
T. saginata | 0 0 0 0 9 CO D 
T. solium | 0 | 0 0 0 0 0 
eiie | 134 111 78 138 151 332 400 
(6.60, (5.8) | (5.0) | (9,6) | (7.2) | (10,8) | (10,0) 
IRANA | 199 259 277 | 210 138 140 186 
| C POS 4 Cl 1) 4,6) | (6.6) } 104,990] (4.7) 
2 6 5 6 2 3 8 
Enterobius (0.13 | (0,33| (0.3), (0.4 | (0,1) | (0,1) | (0,2) 
72 | 56 69 59 36 35 76 
ROOK WOED (5:59 2,29 GA | Gedy Cat) OCDE O09) 
Strongyloides (0 D | 0 0 0 0 (0 D 0 


Hong Kong, egg count was performed at 
random on 356 positive cases. The result of 


the egg count for Clonorchis is presented in 
Table 5. As indicated, the majority of the 
patients has a low egg count, but the highest 


egg count was obtained from a woman aged 
38, who had an egg count of 720,000 per 


gram of feces. 


According to Wykoff ( 1959 510? a Clonorchis 


worm could produce 100 eggs per gram of 


feces in experimentally infected rabbits. 


The 


estimated worm load of this woman might, 


therefore, be approximately 7, 200. 
Part II: 
fecal smears 

From May 1959 to April 1968 a total of 


25,707 fecal specimens were received for ex- 


amination for parasites. 


Laboratory examination of 


The total number 


of specimens which showed positive evidence 
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| 


Figures in brackets are percentages of infection. 


of one or more helminths was 7,381 (28.7%). 
The yearly breakdown of the positive cases 
is presented in Table 6. As is seen, there 
were some fluctuations in the incidence of 
infection with a minimum of 22.0% in the 
year 1967/68 and a maximum of 46.4% in 
1961/62. The prevalence of infection and 
the distribution of the helminths in the two 
sexes are presented in Table 7. The effect 
of age and infection is shown in Table8. In 
the whole series, Clonorchis was however most 


Table 8, Relation of age group and prevalence of helminthic infection in fecal examination 
of clinical specimens 
X—————À—————————————— See 

Age group Under 1 | 1-15 16-35 | 36-55 56 & over Total 

No. of specimens examined | 1, 250 4, 835 6, 635 7,576 | 3; " | x - 

: | 

UM : oh | asb ' G20 | asn | Q5 
Fasciolopsis mm cs V" SE IT 
T. saginata 0 (0. D (<0. 1) i ° (<0, is 
T. solium $ 0 T 1) 0 | 0 us * 
Aspari | 9 (14,8) (7) 76) y E 
AONO : (8.5) (8.3) (5.9) Gay G0) 
Enterobius 0 (0.6) (0. D (0.2) (<0, 1) (0.2 
Mops : (0.6) 3.0) 2.) a8) (9) 
| l | L 4 3 1o] 5 
Preen elode E EU o ZI SiE AL 


prevalent. The rare occurrence of Enterobius 
is expected, because the eggs of this parasite 
are not usually found in the stools. In general, 
the occurrence of various helminths was much 
higher in post-mortem examination than in 
routine examination of fecal smears. This 
is easy to surmise, because many immature 
helminths as well as infection purely by male 


worm are not detectable by fecal examination. 


Discussion 


Study of human infection with helminths 
in Hong Kong has been reported by Chen 
€ 1944 52? and more recently by Hellman C 19- 
6559. 

Chen's report provided a fair representation 
of the cross-section of the population but it 
was made some twenty years ago. Much 
changes in the growth and fluctuation of the 


population have taken place in the course of 
time. Hellman's data were based on stool 
examination of refugees recently arrived in 
Hong Kong from the Chinese mainland and a 
selected group of indigenous people. His 
overall prevalence of helminthic infection was 
high but cannot be taken as representative of 
the whole community. We confirm, however, 
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Tabje 9. Comparison of percentage of incidence 
Of helminths in intestine at two differ- 
ent periods 


f Present 
Source Chen’s report (1944) study 

| | Boat | Record | Clinical 

Series Urban Rural Bus from specimens 

| People OMH* from QMH 

No. £ | 
examined 735 | 531 156 | 742 | 25,707 
Clonerchis | 12,1 18) — 10,9 13.9. 
Fasciolopsis! 1,7 56] 6,4 0.9 0,3 
Aans 19,0 | 70,5 | 39,8 | 4,2 | 8&7 
Trichuris | 13,1 | 40,6 | 35.9 3.1 7.0 
Enterobius negli- | E ERT 0,4 0.2 
gible 

Hookworm! 0,7/|103. — 38.1 | 1.9 


*Queen Mary Hospital, Hong Kong. 


with Hellman that Trichuris, Clonorchis and 
Ascaris were the three major helminths en- 
countered in Hong Kong. Though the results 
presented in this paper were those of patients 
of a general hospital, they do reflect a fair 
share of the social economic classes of the 
population since the study had extended for 
a comparatively long period. Table 9 is an 
excerpt of the data of stool examinations 
derived from the report of Chen (19445 1? 
and of ours. As indicated, our results from 
laboratory fecal examination do not vary 
greatly with those of Chen’s. Infection with 
C. sinensis has not altered since 1944. On the 
other hand, its rate of infection has risen 1 to 
2 per cent. It shows, therefore, that the 
habit of eating raw fish is still the most diffi- 
cult gastronomic custom to abstain. The 
prevalence of clonorchiasis in Hong Kong was 
recently reviewed by Gibson and Sun (1965) 
4) and by Sun (196959?, Since no efficient 
intermediate hosts of this trematode were 
found locally, the infection is acquired from 
eating raw fish imported from the nearby 


endemic areas. 


The significant reduction in the prevalence: 
of ascariasis, trichuriasis and  hookworm. 
disease may be attributed to improvement of 
sanitation and general hygiene through urban- 
ization of many of the rural populations in. 
recent years due to industrial developments. 

Comparing the results obtained from fecal. 
examination of clinical specimens and those. 
of post-mortem study, it is clear that the latter 
gives a much truer picture of the infection,. 
for immature worms or infection with male. 
nematodes cannot be detected by fecal exami- 
nation of eggs alone. Moreover, ordinary 
routine examination of stools proved to be. 
ineffective in detecting enterobiasis, because 
the eggs of this parasite are not usually found. 
in the feces. Also the single case of A. caninum. 
infection could have been missed or diagnosed. 
as another case of hookworm disease if only 
stool examination was performed. 

Since Hong Kong is a seaport, many of the. 
intestinal helminthic infections recorded were. 
not indigenous and were acquired before the. 
person immigrated to this place or from in- 
fected food articles imported from endemic. 
sources. Schistosomiasis and D. latum infection. 
belong to the first category and clonorchiasis 
and taeniasis belong to the latter. The. 
autochthonicity of parasitic diseases can only 
be adjudged by greater efforts to study the 
bionomics and distribution of their intermediate. 
hosts and through a more through examination 
of the real indigenous people, eg. school 
children who were born here and have not. 
been out of the colony. 

In general, intestinal helminthic infection is. 
not a major health problem in Hong Kong. 
However, the high incidence of clonorchiasis. 
with its implied dangers should not be under- 
estimated. It may be complicated by re- 
current pyogenic cholangitis (Cook et al, 1954- 
2) : Ong, 19628), cholangio-hepatitis ( Fung, 
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19615 3°, cholangio-carcinoma ( Hou, 1956 ) 6? 
and may even be a factor for the development 


of intrahepatic typhoid carriers (McFadzean 
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and Ong, 19665 ?. 


Summary 


Results of examination of l, 366 intestines 
of post-mortem cases and 25,707 fecal speci- 
mens from the clinical laboratory for evidence 
of intestinal helminths in a general hospital in 
Hong Kong are reported. The investigation 
extended from 1950 to 1968 and the data 
represented a fair cross-section of the urban 
people. The results revealed that Trichuris, 
Clonorchis and Ascaris were the parasites 
commonly encountered. Comparing with pre- 
vious reports of other workers, it showed that 


the rate of infection of clonorchiasis had not 


dropped. On the other hand, there was signi- 
ficant decrease in the prevalence of T richuris, 
Ascaris and hookworm infections. The tradi- 
tional custom of eating raw fish by the local 
people contributed to the common occurrence 
of clonorchiasis and improvement of sanitation 
conditions and urbanization of the community 
contributed to the decrease in the infections 


of the soiLtransmitted nematodes. 
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1950E 5 H2» 519684£ 4 AIC ESA, APEO—#A AWE Queen Mary Hospital, Hong Kong CROT, 
HAL 3668), BIETER TEXERE 25, T07FEIT OW CAH BARR ARIC OW TANK, MEORE 
LRL CHE IBZ Ho TUORO, CHID4MOVERDT OMICS 554 JS dE RCREeSU 
HEAD GIA T RHI RICIER OHS. ABC ROS SRI, DRS O SEIT ES EK. 
HEDMEL MAMWOMA IC ko TRKVUCBD LK. CORP, BALASNS Ancylostoma caninum DAIR. 
RRL, BIEZ JA 5 USCIRE FEBRE C 6 SUR U-. 


